National Aeronautics and Space Administration 



</> 


.Q d) 

r! = 

c O o> 

O <5 ° 

2 <D 
C _Q o 
.C s- 05 

o o Q. 
*2 o 

8 S g 

£ S O 

” O J 
Z CO < 
M_ CO 
.2 < 


o 


15 September 2006 


Outline 



Growth of the Earth Satellite Population 



Cataloged objects >10 cm diameter 
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Growth of the Earth Satellite Population 



Cataloged objects >10 cm diameter 




Principal Data Sources on 
Objects in Earth Orbit 
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Debris Diameter in Centimeters 





Space Surveillance Network: 
LEO (> 5 cm), GEO (> ~1 m) 




Haystack/Haystack Auxiliary: 
LEO (05.-10 cm) 
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collected under joint NASA- 
DoD program 


Goldstone Bistatic Radar Complex: 
LEO (0.2 - 1 cm) 
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a very small (0.02°) FOV 


Spacecraft Surface Examinations: 
LEO (< 0.1 cm) 



ISS 

MPLM 





Large Area Debris Collector (LAD-C): 
LEO (> 0.01 cm) 



ARRAY OF ' 
NOISE SENSORS 


LEO Environment Definition 
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Diameter [cm] 


Satellite Density in LEO: Altitude Distribution 
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Satellite Density in LEO: Spatial Distribution 





High Earth Orbits: MEO and GEO 
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NASA Michigan Orbital Debris Survey Telescope: 

GEO (> 20 cm) 





Meter-Class Autonomous Telescope: 
GTO and GEO (> 10 cm) 
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Future LEO Environment with No New Launches 
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No new space launches after 2005 
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1990 1995 2000 2005 2010 2015 2020 2025 2030 


Future LEO Projection: >1 mm 
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